A colony of Onychomys torridus was evaluated for the prevalence of infectious, parasitic and congenital diseases. Multiple limb defects including brachydactyly, syndactyly, and hemimelia were observed in offspring from the colony. The colony was parasitized by Ornithonyssus bacoti (tropical rat mites) on 2 occasions.
Summary
A colony of Onychomys torridus was evaluated for the prevalence of infectious, parasitic and congenital diseases. Multiple limb defects including brachydactyly, syndactyly, and hemimelia were observed in offspring from the colony. The colony was parasitized by Ornithonyssus bacoti (tropical rat mites) on 2 occasions.
No infectious diseases were detected. Normal haematologic values were determined in healthy adult animals.
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Mice; Haematology; Pathology; Neonatal abnormalities Southern grasshopper mice (Onychomys torridus) are nocturnal. carnivorous mice that live in semiarid regions of the desert southwest of the USA and Mexico (Fig. 1 ). Their diet in the wild consists almost entirely of arthropods, scorpions and small Received 29 November 1984 . Accepted 18 February 1985 rodents, and they remain active predators in the laboratory. Their major water source is tissue fluid of their prey. Possibly due to their diet, the glandu]ar region of the stomach is restricted to a small fundic pouch with some glandular tissue located in the pyloric region (Fig. 2) . This anatom- ical arrangement is thought to protect the glandular regions from the abrasive action of chitin fragments and sand (McCarty, 1975; Horner, Taylor & Padykula, 1964; Taylor, 1968 Wolfe, 1970; McCarty & Southwick, 1975a; McCarty & Southwick, 1977) , epilepsy and convulsive seizure studies (Horner, 1961; McCarty & Southwick, 1975b) , and physiological studies (Pinter, 1970; Whiteford & Conley, 1971) .
Grasshopper mice in our colony have been used for trimethyl-tin neurotoxicity studies.
A colony of Onychomys torridus, derived from 8 wild caught pairs in 1972, was continuously maintained at our institution with a population varying from 50-300 animals. This paper represents a review of disease conditions noted in the colony since 1980 and results of haematology on normal animals.
Materials and methods

Husbandry
Animals were housed in polycarbonate shoebox cages, measuring 45 x 23·5 x 15 cm, with filter tops. Hardwood chips (Beta-Chips Hardwood Laboratory Bedding®: Northeastern Product Corp, Warrensburg, NY, USA) were used as contact bedding. The colony room was kept on a reversed light cycle with dim red light provided from 1400-0200 h and white fluorescent light provided in the interim. Temperature of the room was maintained at 22-23°C and 50% relative humidity with approximately 10 air changes/h provided with 100% fresh air. Animals were housed as stable breeding pairs, weaned litter groups, or as individuals. Commercial pelleted rodent diet (RMH-2000®:
Agway, Syracuse, NY, USA) was provided ad libitum. Water was provided by a central watering system. Individual breeding records were kept and animals were minimally inbred. During breeding periods adults and offspring were observed daily by technicians to detect cannibalism.
Blood sample collection
Animals selected for blood value determinations were parasite-free adults ranging from 12-18 months of age. Animals were not fasted prior to blood collection. Only 1 blood sample was obtained from any animal. None of the animals were observed to experience clinical problems following blood collection. 
Faecal examination
Each sample was checked microscopically by both a direct smear and a faecal flotation technique using zinc sulphate solution with a specific gravity of ]·180.
Necropsies
Complete necropsies were performed on 33 animals: 8 of these animals were adults from the 'outbred' production colony with congenital limb deformities which underwent euthanasia following an unsuccessful attempt to inbreed them. The deformitites appeared to be spontaneous and not a result of inbreeding.
5 adult animals were necropsied after euthanasia following fighting episodes. 2 adult animals underwent euthanasia when they experienced paralytic episodes; 12 adult animals found dead without premonitoJY signs were necropsied. 6 animals, 3-9 months of age, without clinical signs of disease, were killed to provide normal tissues. Samples of all tissues were fixed in 10% buffered formalin. Slides of tissues were cut at a thickness of 6 lAm and stained with haematoxolyn and eosin. Appropriate special stains such as Gram stain were used when infectious aetiologies were suspected.
Aerobic bacterial cultures were performed on tissues and organs with gross lesions.
Results
Haemalology
Results of determinations of normal haematologic parameters are listed in Table 1 . Only 3 animals had
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No statistically significant differences related to the sex of the animals were found. These values are similar to normal values published for laboratory mice (Loeb el al .. 1978) .
Parasites
Faecal examinations for parasites were performed Howell-Jolly bodies were present in 1 animal. Basophilic stippling was present in 2 animals with no apparent aetiology and no history of exposure to lead.
Lipaemic serum was present in 3 samples. None of the animals showed evidence of jaundice. 
Discussion
A colony of Onychomys torridus was successfully maintained at our institution from 1972-1984. The animals bred well in captivity and were maintained using standard husbandry procedures for other small rodents.
Haematologic parameters determined in healthy adult animals are similar to those published for laboratory mice and rats (Loeb et al., 1982) . The relatively high number of circulating reticulocytes was not associated with anaemia or the presence of circulating nucleated erythrocytes.
Neither was the presence of basophilic stippling in 2 animals associated with clinical disease. These conditions probably represent a species variation instead of response to disease processes. The number of animals used for these determinations was relatively small, compared were lesions due to agenesis and not trauma. Other affected animals were born but were cannibalized prior to weaning by the parents. Attempts to produce an inbred strain by selected mating of affected individuals were unsuccessful due to cannibalization of the offspring. Abnormalities of the vertebral column and intervertebral discs were observed in 2 animals: 1 of the animals had ankylosis of the lumbar vertebrae secondary to osseous metaplasia of the intervertebral discs; the other animal had compression of the lumbar spinal cord secondary to degeneration and herniation of an intervertebral disc. Both animals died during episodic hind leg paralysis.
Extramedullary haematopoesis was routinely observed in the spleen and occasionally in the liver, kidneys and adrenal gland. Porphyrin deposits were routinely found in the lacrimal and Harderian glands.
No significant lesions were observed in other organ systems or in other animals. Most of the clinical problems of the animals were related to fight wounds. Stable breeding pairs in the colony had relatively few disease problems. on the colony 6 times between 1980-82. In addition, every animal necropsied was checked for internal parasites.
No internal parasites except for protozoa were ever demonstrated.
Hexamita sp. was repeatedly isolated from the colony during this time. Entamoeba muris was detected twice and Trichomonas sp. was detected once. None of these parasites was ever associated with clinical signs or histopathological lesions.
Ornithonyssus bacoti was observed to have parasitized the colony on 2 occasions.
The mite was demonstrated to have fed on blood from the animals and also transiently parasitized one of the authors. No skin lesions were associated with the parasite. 
Viral serology
The colony was screened twice for antibody tit res to murine viruses between 1980-82. No positive titres were detected on either occasion.
Necropsy findings
Lesions of systemic disease were not found in 9 of 12 animals found dead. All of the animals with lesions were between 3 and 18 months old. 1 animal had lesions of interstitial pneumonia and dacryoadenitis. An infectious aetiology for these conditions was not demonstrated histologically or bacteriologically. Another animal had mastocytosis of the myocardium and acute congestion of the lungs. Many mast cells were found in the heart, mediastinum and lymph nodes. No infectious cause could be demonstrated histologically or bacteriologically. Shortly after these 2 animals died the colony was screened for antibody titres to murine viruses and none was demonstrated.
A 3rd animal found dead had diffuse fatty degeneration and multifocal necrosis of the liver. This animal also had glomerulonephritis and protein casts in the tubules of the kidney. No cause for these non-specific lesions was found.
Of particular interest are the congenital defects observed related to limb deformities (see Table 2 ). At least 15 animals were born with limb defects in the colony between 1980-82. Approximately 150 offspring were born in the colony during the same time period. 8 affected animals that survived to adulthood received complete necropsies. All of these animals had multiple defects related to 1 or more limbs. Histopathology confirmed that these with numbers of animals available for these determinations in other species, and an increased number of samples may alter the mean values slightly. Other colonies of this species are maintained in the USA; however, haematologic parameters for this species have never been published.
The congenital defects of the musculoskeletal system were possibly genetic in origin: 1 breeding pair with an affected male and a normal female produced 2 affected litters. However, these offspring were cannibalized by the parents prior to weaning. Attempts to breed other affected parents were unsuccessful for the same reason. Breeding animals were observed daily and while breeding experiments were being conducted, litters were observed closely to determine that the limb defects were truly congenital and not secondary to trauma. This species has potential use as an animal model of brachydactyly, syndactyly and hemimelia because of its relatively high incidence (15 of 150) of limb abnormalities in offspring. The colony was remarkably healthy and no infectious diseases or antibody titres to murine viruses were detected. The only parasitic infestation of any consequence was with Ornithonyssus bacoti and its presence was not associated with any deaths or lesions in the colony. Treatment of the parasite with standard products used for other laboratory rodents did not result in any adverse effects on the animals.
Most of the clinical problems in the colony were related to fighting between incompatible pairs. Grasshopper mice are aggressive and will readily bite humans. Use of forceps or gloves to handle the animals is recommended.
